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(54) Title: PRIMARILY CULTURED ADIPOCYTES FOR GENE THERAPY 
(54) 56BJ(7)««i: 3l<£^?&«fflt)Dfti$SaitelfflBa 

^ (57) Abstract: Primarily cultured adipocytes for gene therapy which stably sustain a foreign gene encoding a protein secreted extra- 
^ cellularly. Namely, cells appropriate for gene therapy, which are usable as a substitute for bone marrow cells or hepatocytcs having 
been employed in ex vivo gene therapy, are provided. Thus, a method of transferring a foreign gene into primarily cultured adipocytes 
appropriate for ex vivo gene therapy, which can be easily collected and transplanted and can be eliminated after the transplantation, 
\§ is established. In particular, primarily cultured adipocytes appropriate for ex vivo gene therapy which stably sustain a foreign gene 
encoding a protein secreted cxtracellularly are established. 

^ (57) mm: ^^mit. JNass^ic^^ai^-r^seH^i^- K-r*^*ae^^*^si^i*it"^*. ^m^mcomB^f-y^^ 
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mE.nt^tlX\^^^m.^^f^m (^mb. FoUa Pharmacol. Jpn. 116:158-162, 
2000) Jt. (i)f&^^5t^^^='^Ki"S!>^/V:^^i5'^^*f-»*naked plasmid 

mmm) i:m^tcmi>^±^m^^^ (^^^ mmm^, 56:258-26?, 2001) . * 

fc. ikm^^^<^"MXmfmm^^\^^Ai^'^MA\^mir:^W: (Raper SE et aL. 
Cell Transplant 2 (5) : 381-400, 1993) -d^m^tlXlf^^^K ^(D}^^ ^ ^'^^^A 
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(1) mmmm^h^m^fim^m^^'^^^^^^^ mmmmt^:t.;^^^'^m± 

.mimtVX(Dmm^^\^-^^^^ (BradUyRD. et al. . Recent Prog Horm 
Res, 2001; 56, 329-358) o 

(2) ^rr^h^^^t^fcmmmmBxM. -^imm^ - mmmwy^^m 

(5) mS)5mm^*^lkmm±m^^m±ir^ (Mick GJ. et al.. Endocrinology 
2002;143(3) :948-53) (DX% ^^.^(^1^^^^^*^^^^'^'^ 

I^#(^t*^^ U-C'^^7^/i^^ h t^ffiV^/c^f^^^^Tt>tLTV^a a Gene 
Med 2001 Jan-Feb;3(l):21-3U Histochen. Cell Biol 2001 Jan; 115(1) : 73-82) 
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C5D ^SeS^S^^^^l^ (Glucagon-Like Peptide 1) Tfo 

(i) TOIfflJ!S^^'f-^J§*i"^^^- 
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[11] ^ h\^m^^^^^^^^ K^mom 

1 33 l-iB^<^:^^fe^ 

C153 A^^iST^^S^&^fe-^^ ^.^^y^^fcf^GLP-l (Glucago 
n-Like Peptide l) Kf-Sa^^^^^^^^^^^i-^ WJ^^^Ii^^SflaS: 

^^:UTV^7:^V^f«S^«5o *fcfltlC5*fflJ!& (adipocytes) Ci^^fltfi^^ffl^ (mature 
adipocytes) tj^hmZimmmM^ (preadipocytes) ^(^ilgfl^l^l^^b-rStg:^ 
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ik-^hx^^^. jmmmmmzM^hfifz.mm-^oi\ red m^\^^^x^^'^^ 
:Ltt^x^^o immwmmt. -is^jc^^^^^y ^t^^&^i^-^^^^^'^^i^p^i" 
) ^^mt^o mmmmit. jmrnmnm^^it-r^no^m^ (stromal 
) ms^tvr^^-r^o mmmmmt. mm%m (adipose tissue) ^=^7^-^- 

m^';^m\^tci^^^^^^im^^^^^^'^^-^'^'^^^^ ^^^^^ e^ES^i 

995. 53 ; 115-120. Sugihara H. et al. J Lipid Res. 1987, 28;1038-1045. Zha 
ng HH. etal. J Endcriniol. 2000, 164; 119-128) . BgW^^^^^^ 

(AbumradNA. etal. J Biol Chem. 1993 Aug 25; 268 (24) : 17665-8.) 

Km^mmmm^^^it-r^^t^X^^ CHaunerH, et al.. J. Clin. Invest. 
84. 1663-1670. 1989; Marko. et al. Endocrinology 136, 4582-4588, 1994) » 

m^mmmnmm<D%mfi^hmm\^x^x<. m^imrms)5mm. w]m%m 
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9 (LCAT) /LaTXafe ^ D ^ <=■ *:ng^:x/*4L««'>S- T #A-I/ 
(dynolphin) « V t»*H^ ( 
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p v-7 m\tmm -w^-r ^ ^ p 3 1 /^m'^^ 

Ty^'/^^^i^>-4 (CTU4) /iB^^^S. pT^^bCD40y;^VK/:fe^^iS 

^ (FGF) pI^t^b^^#^/ifiLWrtl^flE»^ '^^i:' 

^LTti. BfM^^t $?^u<(i^t vmfmm (if^*^> 
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^«|Sa®»Sttl4»«K«ff^^''^*- ^^^^ uhPi^^^v;.^^^ C 

A5jt«5t3Sa*^#J^-r5it*^&5 (Umd AH, et al. . J Bio«d Sci 1996; 3 
:3a5-378; Niwa. 0. et al. , 19B3, Cell. 32:1105-1113). ^^^^^'O^m.'O 

_ KiE5ll©da „ovo©^^Mfc*^M*bTVv5 tV^fcHTV^5 Oahnar D and Jae 
niach R. Nature 315: 594-597, 1985: Challita P-U and Kohn DB, Proc Natl 
Acad Sci USA 91: 2567-2671. 1994-. Hoeben RC et al. . J Virol 65 : 904-912. 
1991). *fc*A«e*«*^ bV^»iT*^Mbt>M*UX 
V^S (Chen. W.Y. etal., ProcNatl. Acad. Sci. USA 97 : 377-382.2000: Chen 
W Y et al., ProcNatl. Acad. Sol. USA 94 : 5798-6803. 1997) . U*^L^ 

^tt*s^^^r4iTfcS360B»ii^fcfc-Tisa«^»»ti-5^"''^*^^- 



wo 03/106663 



9 



PCT/JP03/07721 



rtC^Snfc*^, *rtC*3V^-C'>*<it30BKi, J:0»*U<tt40BSA 
it,S*b<(450H»i, i*)»*l.<l«OHWi, J:*)»*U<tt80BEt 
i!)»*b<mooBEl-t. J;!)»*U<«l60H«-h, J;?)»*b<»200B 

Eli, J:9#*b<«250BEi-h- J:!)»*b<(4300B£l-h, J: t) »* b < liSBO 

Tfi^V;^y V*5itJ^/*rc(*^VV;^7=r^^^it^7'^K-l (Glucagon-Like Peptide 

-rS^t^'XT— ^t^Pa^Sa^'Jt-^^-^^^^'^''^'^^ (^ry;t}^Groskreutz DJ. et 
al. JBC, 1994. 269(8), 6241) . ^f^. ^^^1313^^^^^ 1^ 
^mm-r^:^thX^^^ (Lee HC . at al. . Nature. 2000 Nov 23; 408(6811): 
483-8.) o GLP-l^UTti. GLP-1^^#: (NP_002053. Thorens.B. et al. , Diabe 
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tes 42. 1678-1682 (1993); Dillon, J. S. et al. . Endocrinology 133. 1907-191 
0 (1993); Gra.iano,M.P. et al.. Bioch». Biophys. Res. Co-un. 196, Ul-l 
46 (1993); StoffeLE et al. . Diabetes 42. 1216-1218 (1993)) OD^fVht 
UTf^ffl^5SrS<0^y^ K*ffiV^5 Zti^X-^^i>K ^lx«GlP-l(7-37) .*if 
#tf 6*1,5 (Diabetes. 1998. 47-.159-69; Endocrinology. 2001. 142 : 621-7. 
Curr Phan. Des. . 2001. 7:1399-412. Gastroenterology. 2002. 122:631-44). 

(1) B§JS««liaSr®f«««"t"5IS- 

fcGFP* Jf*S«^*-C««t-2.Flnoresce„ce Activated Cell Sorter (FACS) * 

«W«<DJgK«Watt«lSfo«»* (Sugihara E et al. . Differentiation. 
31:42-49. 1986) K13«W*SC J: 5. *fi=«.C.40iSffl«, 
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~-fcev^^±«ffffl•^-'f 7&«v^T^ilii«Ji-5. ^<Dmmm^m*<D. »*b<m 
2. jsiis*Bia'-®ae^-*A 

ite^^Xtt, ae^»A«*al (Fugen, e : RochettSS, Lipof.ctan>in : Invitr 
ogentiS!. Cellphect transfection kit (!) vK-A^Vi-S'^S) : taershamtfcK 
, m^mmUm (-"^ Chen H. et al., J Biol. 

Che. 1997:272(12). 8026-31) , ^^^A-^^^^' MA., et al.. Nat «ed 

2001. 7. 33-40) ..J;?)S5tt«'tH«5, »-itV<fii'^n^^^f^-r-i^ 

1 . 1998: 72. pplll5-21*a KJ;5»A-efc2.. 
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-gS^-iittCI8a**5;&ftS^fflV^Tt>J;V^ (Mol Cell Biol. 2001 Jun ; 21(12) : 

3926-34) o . 

^v;^ (adeno-associated virus, AAV) iSrffll •0/tiCE« > ^ 

jv«^-<;v^^ (Parvoviridae) ©DspendovirusMC*-r5 f -f /v;^-^* C , « 

Aae^^^JfefefrCfi^aSnSttS^^O, a^^inverted terminal repeats 

ka N (1992) Curr. Top. Microbiol. I«nol. 158. 97-29; Kaplitt. M. G. 
et al. (1994) Nat. Genet. 8, 148-64; Xiao. X. et al. (1996) J. Virol. 70. 

, D n 0+ fll fl996) Proc. Natl. Acad. Sci. USA 93, 14 
8098-108; Kessler, P. D. et ai. KV^i^'O) 

082-4087; Xiao. f. at al. (1998) J. Virol. 72. 10222-0228). 

,.S-r5!?^.v^*«V^ FoaB,e.^.V^ (Russell DW. and Ml 

ller AD. J Virol 1996; 70:217-222; Wu « et al. . J Virol 1999 ; 73:4498-460 
1) Vl^^^-OVy^ («*.« HIV-1 (Naldini L et al. . Science 1996; 272:26 
3-267; Poeschla E et al. , Proc Natl Acad Sci USA 1996;93:11396-11399; Sri 
nivasak.^ N et al. . J Virol 1997;71:5841-6848; Zufferey R, et al. Nat 
Biotachnol 1997;15:871-876; Ki. VN. e al. . J Virol 1998;72:8U-816) «J: 
^ ^.ftffi^^^'f.V^ (Johnston JC et al. . J Virol 1999 ; 73:4991-6000; 
Johnston J and Power C. . J Virol 1999 ; 73:2491-2498; Poeschla EM et al. , 
Nat Med 1998;4:364-357) « *if*^^*^^5. *ISMC*5V^T«V^5 W h P ■> 

»*U<,4Moloney^!^^6i^«^^^^>'^ (Moloney ™«:ine 
leukemia virus; McMLV) ^^^-CfeS (T. M. Shinnick. R. A. Lerner and J 
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G Sutcliffe, Nature 293. 543-548. 1981). 

@B»t« (self Inactivating; SIN) ^^^-T-fo 

S*r« < ^ t K J: ^. f^i-S ^ t ^ ^ 

tl A<=ad Sci USA 83:3194; Yee. J. >. et al. . 1987. Proc. Natl. Acad. Sex. 
USA 84:519V-5201; Zuffere,. R. et al. . 199B. J. Virolcsv, 72. 9873-9880) 

cAG:^p^-^-ncif©«*«58S7-.= *-^-. *fc<4@faro 

«ia293-EBNA*B«a (InvitrogenttS) »AUfcV^ae^*»AUfc:/V^ 
. K e.li«pBabe a-SEAP-IRES-GFP*. jge^#A^m^*«--t«e^*A 

'TV7*halfyi'^V-<n-:/SeK 4070A*if) (Accession K027 

'29; Soxse. J. et al.. Mol. Cell. Biol. 4 (9), n3C.1737 (1984)) ^^SV^ 

(vesicular sto»titis Virus) <OGSa« (VSV-G) (Rose. J.K. and Gal U 
one. C.J.. J. Virol. 39 (2). 519-628 (1981,) , ^ ^^b.HX 
(E»i, T. Fried^nn and I. K. Vee. J. Virol., 65 (3), 1202-1207 (1991 
) . v,e J -K et al. (1994) Methods Cell Biol. 43 43:99-112; Burns. J. C. 
et al (1993) Proo. Natl. Acad. Sci. USA 90 90:8033-8037). VSV-G.Ci.V 
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...;,^-yv^'^Sa (Aral T. et al. . J. Virol.. 1998 : 72. pplllB-21>'*^) 

«,Kmusubelfc (Ausubal. F.«. et al. Eds. (1995) ™ Protocols in Mo 
lecular Biolo.,. . aohn «loy . son. NY)) i^m^i'^ti^^*^. *.5Vs 
« Bvunb (B^n, J. et al. (1996) Gene Iher. 33333:1018-1020), Tafuxob 
(lafuro, S. et al. (1996) Gene Ther. 33333:679-684), Miyaob (Hxyao. Y. 

a. or> on -177-1 83") Claudiofc (Claudio, P. 
et al. (1995) Cell Struct. Funct. 20 20-177 Ibd;. oia 

„ - u OQ1- 06-101") -^tcfiCashionb (Cashion, L 
P et al (2001) Anal. Biochem. 291- 96 lOi;. 3;/-»^ 

.'m. et al. (1999) Biotechnloue. 26 26: 924-930) «#iSKJ:o-C*jEi-5 r 

S 0 6~8^g/mimS»Polybrene&»*1-ari:Ti6ifea**-t'fS-t*^-^* 
5 #.««SfeS (MOD e#(^i»ll»tt'*v^*K 0.1~100»WT-SS«i»^**. «. 

^s.^^i- VoTi± 3-isobutyl-l-raethylxanthine ( 
IBMX) , De,a„ethaso„e, « J:t.^ y V*^t.««T-»«l.«MHS*»ISti- 
5rt1.rFSJx5. IB«X^De.a.etbaso„e«, ^ CBiW»»'^^''** 
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J;»,»*L<i450BEUt, iO*f*U<.46O081J.- J; 9 »« b < 1*80 B 
i0S*L<m00Beti. J:9»*U<m50BK±, i»,®*U<tt200B»i 
i t, U< .4260 B fe^-h, i 9 »* U < .4300 B i •) »* b < .4360 B » 

iicj^fcoT, ^*ae^*'— Ki-5ae«**f 
AW/«fcr4**-rsit#t?*5. *«, »*SL-fc»te*s^''alt•ct.ci- 
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:^mm(D^^mmt. ^ < innmrnn (extracellular matrix; ECM) 

^^^ECM^UTfi. Engelbreth-Holm-Swarm-^!>^Il»-e>**tUl-^^S^ (Matrigel 
(^i^m)) (Becton Dickinson Labware^t) ii^mif^P^^ (7|e@#fF^4. 829, 00 

0-^) c :^BPJ^cfflv^bn5ECM^^i3<ttJ^BiMlBBa^^^f^a^^'^^^^*^^^ 

im<.Xn^:it^^-r^^^o m^i^ 0.3~0.5%m^(D=.7-^>'7K^^37'C-T? 
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) ;j-;^9^;j-*?^V(0steonectin)- TVi^d-^-f ^^^^ (anglopoietiD) , » 
(HGF) f,>fifim»X^i. at»*U<tt, bFGF*^«^.ffcH5. bF 

Siaia, «S»*i*»**»ja<0«5l*ffiaf 5*Stt*t-5 (Abraham .t al., 
EMBO J.. 5. 2623-2628, 1986: Prats at al., Proc. Natl. Acad. Sci. USA. 
86 1836-1840. 1989) , *|gBBC»V^TfflV^&^^5bFGFi ^B'DS&S 
a>^f,b^. a;^J^iDNAS«CJ;(,ite^X#S^CS«3S**^fc*>^- 
fe»,««#^S.or%J:V^ bFGFiU-C.*, «i«»087/01728, «89/04832, W08 
6/07596 W087/03886, ».>««t^ffllS'-^»S237966*, B,ffl,#,Tm«^^M^281822 
# 0,«WITm«'-^M^3269O7^, g.««Wa«'^^S«m394961*, ^«»»m« 
^^^Ba«493737**H.r|B«»fcO*«*i-5^i*^-^*^- ^^^^'^^ ^^^^^ 

H^s-iae^.c|sai-59l«.?im-^^-*!g»s«.te.c9^AUT^.J:v^ (W097/49 



3. BP"** 



«e^»AUfcffl»s«f4, sa*ajsi«s- ff*L.<(4 0.2 x io'~2 . wv 
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ml. Jl^:^^^ ^ --T'^A U/c^^fi 0. 2 X 10«~5 x lOVmllcPS 

ST'fcSo (A) ^^mm^Bm(o^^m^mm^i^m\^f^mmmm. (b) ii^ 
mmmmm. (d) ^^tsfi^^Ba^^oii red o^^^. ^^tL-?:'n^-r» 

E12{*. T/V:*i;*;=^:7T>5^-if (AP) ^m:/^;^^ KpcDNA3.1-SEAPmh^-a§ 
^-rmm^KT'foSo (A) (B) At^-nm<DGFP^^W- 
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EAP«e^(«LV(VSV)/pBab.a(SEAP*)I2G)*fcf4PUPae^,(MLV(VSV)/pBabeCL( 

PLAP)ip)&«Abfc^*, (B) icR^!>;^*5RJgw»»a'^«'-''"fa^* 

(VSV)/pBabeCL(PLAP)IP) *te.4GFPae* (MLV(VSV)/pBabea(GFP)IP) Sr»AU 
(A) MLV(VSV)/pBab^L(GFP)IP«:»AUfcICE^TJg«S**«3me« 

(VSV)/pBabea(PLAP)II'»A«l«««M»»ia (ICRSTiBW**) roAPS&v & 

^07(4, tDftssJgMiWia'-®^^;^-; K*Aci5 (^>=) ^^^y^m* 

KiSife*, (B) IBLSiEIAKiS^ia, Sr^il-**^^"^' 

0 1 0 .4, GLP-l(7-37)5ia^ b - ^-%»Abfc«)WSJite«> 

0 1 1 (4, AP?sawft«wgtt»«>»t-»'*S'f 

SI 214, (A) AP5SWft»«JBtei»Ma©, ^^ft«Si*r!) •*^'^basic FGF« 

jp^ b V ^^.w*fflv^T»ufc^«, A«*APffitto«», (B) b y 

«,fflCJ:5A«S*APStt<^«*(«*A), (C) *fmT-fo5GFP3A*Ja»«»*> 
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ffl-^^ 7^ffiV^-C5M^b. ;iO»mm^lmgM<^-7<f'^-^^ (SI fruction/ 
Hrfflif^^^^) ^^t^mnmm (DMEM- high glucose/SIGMA. 10% FCS) T'37°C. 
20-60^^f.W#m^^U^.#. ^i'L^ (300g. 5.in.) KX^ ^^t^mmr^^^^^f- 
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f- m l:3~i:10<!3ratiof,««JS«**5^*-'*^» 

e,eliyw->.?-V7..-Vh«*UfcW*R^««t (0.6 

S,U48^«««Ufc. OV^-^, ^ftiSM, insulinoma U/.a««« 

Oil .ed OSfefeSSt*. 0.3 .^Oil red 0*100 „1^^ y^"V.^-.W C 

(C) . «S.n«BiS«Oilred olfefe.cJ:o^#fe.^*^ 

fcftPUPSte^ (GotoR et al. Hol.Pha»acol. vol.49 860-873 (1996)) 
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AP^Iim-rapWd (pcDNAS-l-SEAP^) pSEAP2-basic vector (Clontech 
) ^WS^^Hind Ill-Xba I-C-mrmtL^-^^^':'^ 
^^^^^^T'fc5pcDNA3.1Myc-HisA (Invitrogen) lH-^a 

^<0»^*S%- 100„ dish -C70~8« conflue„tC««l.fc^<W 

(2) r/i^^J^y^^^'^^^^ 

10' eeUsM.C*ei;5KPBS..«Ufc. dCR*^- b-^^;^- ^^^'i* 

»1 (5.6 X 10. ceUs/head) *1 ^l-:^^ .'^^^XmBV 

— 

^ -r;r«ifcM^^:SH6tll^--/^y (Dramond 
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» ^ ,.p-, «a-7-7?.5 KpcDNA3.X-SEAPBhS:-i6ttl-«^ 

(1) AP, »J:U<*tW.X-fo5GFP|ga'^^^'-ro«* 

KpBabeCm2Gtt, pBabePuro (Mc.ens 

, T P et al Nucleic Acids Res. vol. 18 3587-3696 (1990)) %»i 
tern, J. P. et ai. xi^v^4^n 

Kleno. fra^e. ,.«^«.^.U ^.-^ pIRBS2-B0PP . . 
IIi.;.0^-.fflL«.biSi>it'^^''^(-ephalc„oc=rditis v.n. (EMCV 

,«lRES(i„temal riboso* re-rent., site) t GFP Ureen fluorescent prote.n) 
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ril«+5t tfcC, SbC*©LIR(long temin.1 repeat) A 
niii-^,V^^ P-=V^*^ (&P HI) *pCaSN CIMGENEX) 

°««ai-5E50(5«> 1-*=. HI) t W-rSC ^ i^s^Ufct«-t-S>5. 4fc 

pBabeCLXIP%fflV^f^l„ a 
_b5^bfcPLAP. SEAP. GFP^n^'tl.ODNAif>^-^Klenowgragmentl^J;S¥yt^iS 
;,,.^.J;.^ffUfcpBabeCLXIP-^^-^^V^b^*pBabeCLXI2G^.^^ ^ 
^;enpBabeCL(PLAP)IP. pBabeCL (SEAPnd.) I2G. pBabeCL(GFP)IP^#^c„ 

S«,.plas^d»A^Txan.IT (Hiras) 30m l-SffiKT 5 ^HftBUfc 

(DMEM/IransITiB-^*) . *fc»l«.tabeCVSV-GS: = - Ki-5'<^ ^- CpCAW, 
*.ai I. et al., J. Virol., 1998: 72, pplU5-21£lJ»S) S.3m«, <=a8 • Pol 

...;,^-:.->^-^.VtWAae^S«t.^^^- (pBabea(PLAP)IP- fc^V^tipB 
abeCLCSEAP*)12G , foSVM4pBabeCL(GFP)IP) 3.3„^-&m.9.g*«^Ufc 
(pWdJS) . DME«AransIT»^igCplasmld«*ttiJ:<«*l'fc«'^' *^ 

U^293-EBNAjWJfe (Invitrogen) lcm:)]DU:^-o 

. (5y#T*«) CJ:»)SiaU, 

«U^ «LV(VSV)/pBabea(PUP)IP- MLVCVSV)/ pBabea(SEAP»J.)I2G 

. «LV(VSV)/pBabea(CFP)IP) . -^C,^ , >V^miim-i> (19. 500rp». 100^) 

(3) 
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gM Pclybrene (SIGMA) «t f ^ .V^?S4r««-ro»K»JPi-5 r t i 5 9 
lElilJlL-APffittSraSL-fc (S3) . 

ra@«UT=^^7;V:nv hKitUfcfee**SA- n^r«©©«iS*'^APffi 
fc. GFP«Aa^Jau:-:>v^-Cttii£GFP«T^«>««»^SE*«»L,fc (04, 6) 
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_ (Insulin F. »J:U= Rv) ^fflv^TPCRK»E*mv W 
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itm^. #bnf::354 bp(^iffit^COV^T^S@S^<J^I^^U native^ P ^ 
U-r. pCR2.1T0P0-<^^- (Invitrogen) XTL^^f^^-^^'^^-f^'' 

^ lPCREJ^^^^-fflv^rc:/7H'■^-ia^'J 



CATAAGCTTACCATGGCCCTGTGGATGCGe (EJUt^ : D 
CATTCTAGACTAGnGCAGTAGTTCTCCA6(lB5llt^:2) 
CnCTACACACCCAGGACCAAGCGGGAGGCAGAGGAC (iB5IJt-^:3) 

CCCTGGAGGGATCCCGGCAGAAGCGTGG (iS5llt^:4) 
CACCTGTGCGGATCCGACCTGGTGGAAGC (E5IJt^:5) 



Insulin Fw 
Insulin Rv 
sitel 
site2 
BIO 

IgSlFiFTTr cCACCATGCTGCTGCT GSTGCTGCTGCTGGGCCT^^ 

-CCCTGGGCCATGCTGMGGGACCTTTACCAGTG(E51»#:6) 

PI GIP-IR, AATTATCCTCGGCCTTTCACCAGCCAAGCAATGAACTCCTTGGCAGCTTG- 
3PL-GU= .Rv ^^^^^^^^3^,^^cATCACTGGTAAA6GTCCCTTCAGC(EI«S*:7^ 

GLP-5' TTCCACCATGCTGCTGCTGC(fE5«S#;8) 

GLf-3' AATTATCCTCGGCCTT TCACCAG(Bj'lS%:9) 

OV^t^, JglS*Bia-C»^^^y^*^a**5fc«.t^- ^« (JBC. 1994. 26 

9(8), 6241-) cs-iv^Tae^«%«-fc. th^v^yvBis 

OTmio»S©t^^f=va« (BIO) *^^?^^«^St*<tfS*^«>^9^- 
-Sr**T-m-S-«U ~ Quikohangon,utagenesiskit(Stratagene)tCj:tl 

CroraSS:sitel«J:0'site2(^*fbTffofct>«*sls2^S#- s 

site2«J:OT10CML-Cfiofcfc«.«:sls2Bl«SS^:-^y:-tl'fc= * 
(2) |!)ft«*8gSS««IS'^®«S^*-^ 
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500Ml^FCS-freeDMEMieM&^15Ml~e6ftm (Roche) oV^T• 

h -e70~80% confluentl;it§*l-7L^^J1^Jp«'nDfla 

_Be.t**bfc=^l-0.2 ingU/ml<7)G418 (SIGMA) ^ 

^^-r^-c^^^. csiBue^^:^mm%mmmmmmmm<ommmmK. native). 

/ . - ^ *,AV^^±sitel/site2/B105lC^M (sls2B10) 
VSt^K^^ (native). fcSV^»sltei/sl^. 

„. i7^-^t'i±!^^^ (mock) 

MV^^^-«#K«S^T«i5C«-fc. OPTI-MB. (invitrogen) 1.76m1 

-o\,^T'DAAV-PLAP^ pAAV-RC. pHelper^ 
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c.ns/weU-ei2 well plateC* 4«<0H,drcx,urea« tt^M^ 

Butvlic acid (v^i■^^%sIG«A) ^«t,««-c6^nB«^aufc. ^<.«**^-fc 

« pCS-frae»DMEMT-l/100K**?Ufcf^.>'^«*''-6"l/-ll-e«aUfc. * 

.^*^.^->-7r- (16rf<NaHC0,. 12- Na^CO,. 0. 8-. MgSO^ SOmI©^".^ 
(CDP-Star Read, to Use with Sapphierll. TROPIX) *iS?»U«*T 



08 e API8?aAAV4»AUfc«]mS*l!iKfflSa (C57BL/6-v9;^STJi«S** 



wo 03/106663 



30 



PCT/JP03/07721 



, * «.»H-*-?; 1^ ka r^xi-yW;^^^ ^^^^^^^^^^ 

,J3«*S..*CT pBabeCLXI2G-^^-.-«AUfc (pBabeCL (sXs2B10Ins) 
I2G) . r«y9^5K*, VSV-G*— (pVPack-VSV-G/S™ 
„e) ,°Gag-P0lSr=--K-r5^i'*'- (pVPacl^gp/Stratageneii)«e iit 

p^^.V^^^?-*#98Ufc (MLV(VSV)/pBabeCL(sls2B10Ins)I2C) . 10 cm d. 
.h 22ft<D293-EBNA*«0««J.i« («.20«.ml) 

,cJ:t.^^**»v^te«.ces.e,. (19,500 rp., loo^w Ki^mm^'"^^^^ 
09« .i.2Bio^v..jv^awb.e...-^-^^-**Auyt*«m««i 
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m*m7^ th«lucagon-llkepeptide-l(GLP-l)4«mi-5Whnff^''^^ 

..8«M^C*^rV^5 (Meier JJ et al. Eur J Phax»acol. 2002. 12=440(2-3): 
26^79. Druoker DJ. Gastroenterology. 2002 ; 122 (2) : 531-644) . :,<D^-:f^ h 

.1 Proc Natl Acad Sci U S A. 1987 «a,;84(10) :3434-3438. Krey^nn B et al 
Uncet. 1987, 6;2(8B71) :130(M304, Mcjsov S et al. J Clin Invest. 1987 
Feb;79(2) .616-619). r <OH^*0«*a.»a*^^a***^'^< ^ 



7-37)t^b.;'y=K^*'^*^^*=:sa?9 (^-hf!mt:mim^:io^c^t) 

t,tt-166base pair<0SS«5gB?«*gfttU, **C22»,er<D*-^<-9 

sPL-GU.-lFw«J;t;sPL-GIX-lRv) . ift 

^T=-'J >-^S-aPfu pol,»erase(Stratagene)(^J:'P-fiaC**fc^- B'«S 
3-«<Dy9^-- (*l©GLP-5'»J:WiIP-3') Sfflv^fcPCRCi•)@6^SrfrSr 

CfflU- »)6C83tia«CpBabeCLXI2G^^^'-l^#AUfc (pBabeCL (sPL-GlPl 
) I2G) . rn%^JS«H6ill«®*te-C293-EBNAffllia(C^AbT. GU-«aW 
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Vp«,^;v^'<^?-*<^»bfc (M,V(VSV)/pBab.a(sPL-GU.-l)I2G) . lOom di 
sh9ft>D293-EBNAaite<Offi«i« («I90»1) S:04RU SiV^ -<.V^-«tae£ 

j^.^5j;^^^,tfc##%S«i-5. 7 sac, MCVaime-pyrrolidine (GU>-1 

SttMGIP-U7-37)S*ELISAffi (UNCO) 

bfc. ' . , 

01 oh:, GlP-UT-srtna^h^tJ^^^^-^^-**^^^-*"^**'""**" 
• iiSC, active formT-&5GLP-l (7-37) CD5Ba*=®*fcn&. 

SJS<M3<^*ft^<mUfcAPaa)lB)ffifflJa (MLV(VSV)/pBabeCL(PLAP)IP*A, 

KUPBSX-ffiSUfcmK, BxlO' celW»l.^*5i5.^*fflT«-M^'.W (Beet 
on Dickinson) C H*C67BL/6- 1> ^ (Wmilft- ^^-^VX-V^ 

_) ©irSCftT (SO ,^^^^-BEfcfc!)0.2ml®ffl», (lxlO« cells/head) 



wo 03/106663 



33 



PCT/JP03/07721 



[^ife^d9] AP^^^m«^^'^^'-^^® ^^^^ 

.nl t^.K?^T^- b (Becton Dickinson) (Cl^^U^- ::tU^ICR^^ ^ 

^ .^^y-,^^,^;^-DEfc/c90.2inl<7)ffi4 (1x10^ cells/head 

-eSwell-Labteck^^^-^^- (Nunc) ^'^^"^ 
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]) ^^^^^^^^ 

*«<*A)**-r0^fo?.. pup*A»»^*«t-«^-^ «fflffl*.?«*?a'*APS 

013(4,012 (A) C*>'74>«*»^ 
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^s..«v^tt, .^■ri^i.^nrm (iP#rtt3i6B, fa*^.464B. so« 

Sc>fat> Dif/Sc^pl-aif >pf-.r^«at/Sc^«-eSM^*>-fc. » 
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\.fz.%\^. byT^VV^&ai^U^^HIlDlUfCo PBS-Tf^fc^^b/d^^t^:. 5x10^ cells/ml 
^-r^O)^m^^^m\ -^ett^lxlO^ cells/ml. 2x10^ cells/ml 

n^r\^'^^:^-mhtc^0.2 mKD^i-e^^Ufc (^^-^r^tV^ffiiaxlO^ cell 
s/head. l^fflS: 2 x 10^ cells/head. iSffl*: 4xlOV cells/head) o 
;l.i.bT. G??^mUmm^mmK^m\.^mMtmm'¥ (lxlO« cells/head) 

oik«^ (^m*) ^J^'5^5£$^^s^^^p>^^*^^-^^- 
(STZ. SIGMA) ^10 ml/kgTW^J^S^-rS^^l-^'^^^^^- ^TZ^"^! 
. 2Mm^^tl^t^^^^^^^^ (FBG) ^^I'J^b. t^.tC300 n>g/dia-t(^FBG^ 

yv=i-;;^x^b-n (WAKO) ^fflV^Ti!J^bf^:o 

^jife^y6T-#^UmV(VSV)/pBabeCL(sls2B10Ins)I2G^Afllfl^^WBS^> ^^^^ 
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1 Otra««**^«W»«- 5xlO'MK*5i5tlMiM«bFGF%«>P 
^^^W^TCmSBT (4.10Vhead) e»bte, *t!a»Ktt- 
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5'. (Oluoagon-LiUe Peptide 1) -.fc^ 
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13 seK&A*.-»m*****-^*'-"^' »^.c»sn5se«s:- 

U.e Peptide 1) 4 K-r5ae^%?e^>-»»^^^«««'^«^»*^'^** 
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<151> 2002-08-19 

<160> 11 

<170> Patentin version 3. 1 

<210> 1 

<211> 30 

<212> DNA 

<213> Artificial 



<220> 

<223> an axtificially synthesized oligonucleotide f6r amplifying hu»n 

insulin gene 
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<400> 1 

30 

cataagctta ccatggccct gtggatgcgc 



<210> 2 

<211> 30 

<212> DNA 

<213> Artificial 



<220> 

<223> an artificially .yntheslzsd oligonucleotide for a^lifying human 
insulin gene 



<400> 2 

30 

cattctagac tagttgcagt agttctccag 



<210> 3 

<211> 37 

<212> DNA 

<213> Artificial 



<220> 

<223> an artificially synthesized oligonucleotide for mutagenesis 
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<400> 3 



cttctacaca cccaggacca agcgggaggc agaggac 



<210> 4 

<211> 28 

<212> DNA 

<213> Artificial 



<220> 

<223> an artificially synthesized oligonucleotide for mutageneses 



<400> 4 28 



ccctggaggg atcccggcag aagcgtgg 



<210> 5 

<211> 29 

<212> DNA 

<213> Artificial 



<220> 

<223> an artificially svntheaized oligonuoleotids for ™ta.enes.s 



<400> 5 

cacctgtgcg gatccgacct ggtggaagc 



29 
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<210> 6 

<211> 83 

<212> DNA 

<213> Artificial 



<220> 

<,23> an artificially synthesized oligonucleotide for constructing a 
gene encoding a secretory human GLP-1 



<400> 6 fin 
Uccaccat. ct.ct.t.c tsotsct.ct ..SCOW otacasctct ccct..eca 

83 

tgctgaaggg acctttacca gtg 



<210> 7 

<211> 95 

<212> DNA 

<213> Artificial 



<220> 

<223> an artificially synthesized oligonucleotide for oonstructrns a 
gene encoding a secretory huinan GLP-1 
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<400> 7 

aattatcoto ggcctttcac cagccaagca atgaactcet tggcagottg gcottcoaaa 60 

95 

taagaactta catcactggt aaaggtccct tcagc 



<210> 8 

<211> 20 

<212> DNA 

<213> Artificial 



<220> 

<223> an artificially synthesized oligonucleotide fof PCR 



<400> 8 

20 

ttccaccatg ctgctgctgc 



<210> 9 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized oligonucleotide for PCR 
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<400> 9 

23 

aattatcctc ggcctttcac cag 



<210> 10 

<211> 144 

<212> DNA 

<213> Artificial 

<220> 

<223> a gene encoding a secretory human GLP-1 
<220> 

<221> CDS 

<222> (1). . (144) 

<223> 

<400> 10 

atg ctg ctg ctg ctg ctg ctg ctg ggc ctg agg eta cag etc tec ctg 
Met Leu Leu Leu Leu Leu Leu Leu Gly Leu Arg Leu Gin Leu Ser Leu 
1 5 10 15 

ggc cat get gaa ggg ace ttt ace agt gat gta agt tct tat ttg gaa 
Gly His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu 
20 25 30 



48 



96 
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ggc oaa got go. aag gag tto att got tgg otg gtg aaa ggc cga gga 
Gly Gin Ala Ala Lys Glu Phe He Ala Trp Uu Val Lys Gly Arg Gly 
35 « 



144 



<210> 11 

<211> 48 

<212> PRT 

<213> Artificial 

<220> 

<223> a secretory human GLP-1 
<400> 11 



Met Leu Leu Leu Leu Leu Leu Leu Gly Leu Arg Leu Gin Leu Ser Leu 



10 15 



Gly His Ala 



Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu 



20 



25 



30 



Gly Gin Ala Ala Lys Glu Phe He Ala Trp Uu Val Lys Gly Arg Gly 
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40 
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